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ATTENTION  OF: 


•  DEPARTMENT  OF  THE  ARMY 

NEW  ENGLAND  DIVISION,  CORPS  OF  ENGINEERS 
424  TRAPELO  ROAD 
WALTHAM,  MASSACHUSETTS  02154 


NEDED 


JAN  %  3  1379 


Honorable  Hugh  J .  Gallen 

Governor  of  the  State  of  New  Hampshire 

State  House 

Concord,  New  Hampshire  03301 


Dear  Governor  Gallen: 


I  am  forwarding  to  you  a  copy  of  the  Head  Works  Dam  and  Berry  Bay  Dam 
Phase  I  Inspection  Report,  which  was  prepared  under  the  National  Program 
for  Inspection  of  Non-Federal  Dams.  This  report  is  presented  for  your 
use  and  is  based  upon  a  visual  inspection,  a  review  of  the  past 
performance  and  a  brief  hydrological  study  of  the  dam.  A  brief 
assessment  is  included  at  the  beginning  of  the  report.  I  have  approved 
the  report  and  support  the  findings  and  recommendations  described  in 
Section  7  and  ask  that  you  keep  me  Informed  of  the  actions  taken  to 
Implement  them.  This  follow-up  action  is  a  vitally  important  part  of 
this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Water  Resources  Board, 
the  cooperating  agency  for  the  State  of  New  Hampshire.  In  addition,  a 
copy  of  the  report  has  also  been  furnished  the  owner.  Central  Power 
Company,  8  Green  Street,  Augusta,  Maine  04330. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 


I  wish  to  take  this  opportunity  to  thank  you  and  the  Water  Resources 
Board  for  your  cooperation  in  carrying  out  this  program. 


Sincerely  yours. 
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SACO  RIVER  BASIN 
EFFINGHAM,  NEW  HAMPSHIRE 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


NATIONAL  DAM  INSPECTION  PROGRAM 


PHASE  I  INSPECTION  REPORT 


Identification  No. : 
NHWRB  No . : 

Name  of  Dam: 

Town : 

County  and  State: 
Stream: 

Date  of  Inspection: 


NH  00328  and  NH  00329 
75.01A  and  75.01 

HEAD  WORKS  DAM  AND  BERRY  BAY  DAM 
Effingham 

Carroll  County,  New  Hampshire 
Ossipee  River 
September  12,  1978 


BRIEF  ASSESSMENT 


The  Head  Works  and  Berry  Bay  Dams  are  at  the  same  location 
in  the  Ossipee  River,  but  are  separated  by  a  small  island.  In 
essence,  the  dams  act  as  a  single  hydraulic  feature,  with  the 
Berry  Bay  Dam  serving  as  the  spillway  and  the  Head  Works  Dam 
as  the  outlet  works.  For  this  reason,  the  dams  are  considered 
together. 

The  Head  Works  Dam  is  a  33  foot  long,  concrete  gravity  structure 
with  a  maximum  height  of  approximately  12  feet.  The  structure 
contains  five  4  foot  wide  by  6  foo*  high  sluice  gates  operated 
from  a  gate  house  which  spans  across  the  entire  dam. 

The  Berry  Bay  Dam  is  basically  an  84  foot  long,  concrete  gravity 
spillway  with  provisions  for  up  to  2.5  feet  of  flashboards. 

The  structure  has  a  maximum  height  of  approximately  5  feet.  A 
steel  service  bridge  provides  access  over  the  dam  and  permits 
the  lowering  and  raising  of  swinging  stanchions  to  support  the 
flashboards . 

Historical  records  indicate  that  the  Head  Works  Dam  was  built 
in  1919.  Since  this  dam  could  not  function  properly  without 
some  control  on  the  other  channel,  it  can  be  inferred  that  the 
Berry  Bay  Dam  was  originally  constructed  in  the  same  year.  This 
structure  was,  however,  extensively  altered  in  1944.  The  Centra] 
Maine  Power  Company  owns  both  dams  and  uses  them  to  regulate 
flows  for  downstream  hydroelectric  power  generation. 

The  dam's  reservoir  includes  Ossipee  Lake,  Leavitt  Bay,  Berry 
Bay  and  Broad  Bay  and  receives  runoff  from  357  square  miles  of 
gently  to  steeply  sloping  forest.  The  dams'  maximum  impoundment  of 
47,290  acre-feet  places  them  in  the  INTERMEDIATE  size  category. 

The  downstream  topography  and  the  lack  of  any  appreciable  develop¬ 
ment  in  the  potential  flood  plain  indicate  a  hazard  potential 
classification  of  LOW. 


\\ttm  in, 


Based  on  the  size  and  hazard  potential  classifications  and  in 
accordance  with  the  Corp's  guidelines,  an  inflow  Test  Flood  (TF) 
of  50,000  cfs  is  selected.  This  inflow  yields  a  maximum  outflow 
at  the  dams  of  over  32,000  cfs.  Since  the  total  discharge 
capacity  of  the  dams  prior  to  overtopping  is  only  2,270  cfs,  or 
7%  of  the  Test  Flood,  it  is  apparent  that  the  dams’  discharge 
capacity  is  seriously  inadequate  for  the  Test  Flood  selected. 

In  this  case,  the  Head  Works  dam  would  be  overtopped  by  as  much 
as  11.3  feet.  Therefore,  considerable  improvement  in  the  dis¬ 
charge  capacity  of  the  dams  or  provision  of  suitable  emergency 
spillway  facilities  is  recommended. 

Both  dams  are  in  FAIR  condition  at  the  present  time.  Consider¬ 
able  operating  and  maintenance  type  repairs  are  required  to 
preserve  the  long-term  use  and  safety  of  the  structures.  At 
the  Berry  Bay  Dam  these  measures  include  repair  of  all  damaged 
concrete,  repair  and  monitoring  of  seepage  areas,  trimming  or 
removal  of  overhanging  trees  and  replacement  of  inadequate 
flashboards.  At  the  Head  Works  Dam,  the  recommended  remedial 
measures  include  repair  of  damaged  concrete  and  rubble  stone 
masonry,  provision  of  a  barrier  to  protect  the  gate  house  from 
ice  and  debris  damage,  removal  of  trees  with  eroded  root  struc¬ 
tures  in  the  downstream  channel  and  trimming  or  removal  of  all 
other  overhanging  trees,  monitoring  of  downstream  channel  ero¬ 
sion  and  training  of  municipal  officials  in  dam  operations. 

The  above  recommendations  and  remedial  measures  should  be 
implemented  within  one  year  of  receipt  of  the  Phase  I  Inspec¬ 
tion  Report  by  the  owner.  In  light  of  the  FAIR  condition  of 
both  dams,  periodic  technical  inspections  should  be  conducted 
annually. 
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!Th±s  Phase  I  Inspection  Report  on  Head  Works  Dam  and  Berry  Bay  Dam 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
J  consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 

]  £§2s,  and  with  good  engineering  judgment  and  practice,  and  is  hereby 

submitted  for  approval.  ' 
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RICHARD  F.  DOHERTY,  MEMBER 
Water  Control  Branch 
Engineering  Division 


CARNEY  M.  TERZIAN,  MEMBER 
Design  Branch 

d.neering  Division 


JOSEPH  A.  MCELROY,  CHAIRMAN 
Chief,  NED  Materials  Testing  Lab. 
Foundations  &  Materials  Branch 
Engineering  Division 


APPROVAL  RECOMMKKnED : 

xrtE  5.  FRYAR  1 

Chief ,  Engineer ing  Division 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Tnspection  of  Dams  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  con¬ 
dition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of 
a  Phase  I  investigation;  however,  the  investigation  is  inten¬ 
ded  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reser¬ 
voir  was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and  inspec¬ 
tion  can  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Test  Flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  Be¬ 
cause  of  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  Test  Flood  should 
not  be  interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  The  Test  Flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the 
need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 


HEAD  WORKS  DAM  AND  BERRY  BAY  DAM 
SECTION  1 

PROJECT  INFORMATION 


General 


(a)  Authority 


Public  Law  92-367,  August  8,  1972,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a  national  program  of  dam  inspection  through¬ 
out  the  United  States.  The  New  England  Division  of  the 
Corps  of  Engineers  has  been  assigned  the  responsibility 
of  supervising  the  inspection  of  dams  within  the  New 
England  Region.  Goldberg,  Zoino,  Dunnicliff  &  Associates, 
Inc.  (GZD)  has  been  retained  by  the  New  England  Division 
to  inspect  and  report  on  selected  dams  in  the  State  of 
New  Hampshire.  Authorization  and  notice  to  proceed  was 
issued  to  GZD  under  a  letter  of  August  22,  1978  from 
Colonel  Ralph  T.  Garver,  Corps  of  Engineers.  Contract 
No.  DACW33-78-C-0303  has  been  assigned  by  the  Corps  of 
Engineers  for  this  work. 

(b)  Purpose 

(1)  Perform  technical  inspection  and  evaluation 
of  non-federal  dams  to  identify  conditions  which 
threaten  the  public  safety  and  thus  permit  cor¬ 
rection  in  a  timely  manner  by  non-federal  interests. 

(2)  Encourage  and  prepare  the  otates  to  initiate 
quickly  effective  dam  safety  programs  for  non- 
federal  dams. 

(3)  Update,  verify  and  complete  the  National 
Inventory  of  Dams. 

(c)  Scope 


The  program  provides  for  the  inspection  of  non- 
federal  dams  in  the  high  hazard  potential  category  based 
upon  location  of  the  dams  and  those  dams  in  the  signifi¬ 
cant  hazard  potential  category  believed  to  represent  an 
immediate  danger  based  on  condition  of  the  dams. 
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(a)  Location 

The  two  dams  which  are  the  subjects  of  this  report 
lie  on  the  Ossipee  River  0.45  miles  west  of  the  inter¬ 
section  of  Routes  25  and  153  in  Effingham  Falls,  N.H. 

The  dams,  which  are  approximately  100  yards  north  of 
Route  25,  are  accessible  via  a  dirt  road  off  the  highway. 
The  portion  of  the  USGS  Ossipee  Lake,  N.H.  quadrangle 
presented  previously  shows  this  locus.  Figure  1  of 
Appendix  B  presents  a  detail  of  the  site  developed  from 
the  map  and  site  inspection. 

(b)  Description  of  Dam  and  Appurtenances 

The  engineering  works  creating  Ossipee  Lake  and 
three  smaller  neighboring  bays  consist  of  two  indepen¬ 
dent  structures  located  at  the  same  point  in  the  river, 
but  separated  by  a  small  island  (Figure  1).  The  first 
of  these  structures,  locally  known  as  the  Head  Works 
Dam,  is  basically  a  33  foot  long,  concrete  gravity 
structure  with  concrete  cutoff  walls  at  both  abut¬ 
ments  (Figures  2  through  4).  The  top  of  the  dam  is 
approximately  12  feet  above  the  stream  bed.  Five  sluice 
gates,  each  approximately  4  feet  by  6  feet,  control  the 
structure's  discharge;  three  of  the  five  gates  are 
electrically  operated.  A  gatehouse  spans  the  entire  dam. 

The  second  structure,  locally  known  as  the  Berry 
Bay  Dam,  is  approximately  100  feet  north  of  the  first 
one,  across  a  rocky  outcrop  in  the  river  bed.  This  dam 
is  primarily  a  concrete  gravity  spillway  with  a  maximum 
height  of  5  feet  above  the  stream  bed  (page  B-6).  A 
service  bridge  spans  the  structure  across  4  piers  and 
permits  the  installation  and  removal  of  swinging  stanchions 
which  can  support  up  to  2.5  feet  of  flashboards  (page  B-7). 
The  stanchions ,  which  remain  raised  during  drawdown  per¬ 
iods,  are  hinged  at  the  service  bridge  and  rotate  down 
into  locking  shoes  set  in  the  concrete  spillway  (page  B-7). 
The  weir  has  a  total  length  of  96  feet,  including  11.5 
feet  of  emergency  spillway  at  the  left  abutment. 

Because  these  two  structures  act  essentially  as 
one  dam,  with  the  Berry  Bay  Dam  being  the  spillway  and 
the  Head  Works  Dam  being  the  outlet  works,  they  are  dis¬ 
cussed  in  one  report. 
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(C) 


Size  Classification 


The  two  structures '  maximum  impoundment  is  approxi¬ 
mately  47,200  acre-feet,  which  falls  within  the  1000 
acre-feet  to  50,000  acre-feet  range  defining  the 
INTERMEDIATE  size  category. 

(d)  Hazard  Potential  Classification 


The  downstream  reaches  of  these  structures  consist 
of  1000  feet  of  two  relatively  steep,  narrow  channels 
which  abruptly  widen  at  the  confluence  of  the  channels 
(Fig.  1).  These  features  would  tend  to  contain  and  then 
attenuate  any  flood  wave.  For  this  reason  and  since  there 
is  very  little  development  downstream  of  the  dams  for  at 
least  3  miles,  a  hazard  pote.  tial  classification  of  LOW 
is  assigned. 

(e)  Ownership 

The  Central  Power  Company  (MCPC),  9  Green  Street, 
Augusta,  Maine  04330,  owns  both  structures. 

(f )  Operator 

The  office  of  Mr.  Edward  Cowles,  Chief  Load 
Dispatcher,  directs  the  operation  of  the  facility;  its 
phone  number  is  (207)  623-3521  ext.  401.  The  Portland 
Maine  sub-office  at  telephone  number  (207)  772-7411  ext. 
231  carries  out  the  actual  operations. 

(g)  Purpose  of  Dams 

The  structures  serve  to  store  water  for  hydro¬ 
electric  power  production  at  downstream  generating 
stations.  Between  June  1  and  October  12  of  each  year, 
the  New  Hampshire  Water  Resources  Board  (NHWRB)  requires 
the  company  to  maintain  a  lake  level  adequate  to  satisfy 
recreational  interests;  by  agreement  between  CMPC  and  the 
NHWRB,  this  level  is  established  at  El.  405.  In  general, 
however,  CMPC  maintains  the  lake  at  El.  407  during  the 
recreational  season. 

(h)  Design  and  Construction  History 

An  inscription  on  the  upstream  side  of  the  Head 
Works  Dam  indicates  that  construction  occurred  in  1919. 
Neither  the  original  designer  nor  contractor  are  known 
and  no  plans  or  documents  pertaining  to  the  original 
construction  are  available. 
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Whixe  available  records  do  not  contain  an  initial 
construction  date  for  the  Berry  Bay  Dam,  the  fact  that 
the  Head  Works  Dam  would  not  function  properly  without 
some  control  on  the  other  channel  (Figure  1)  indicates 
that  original  construction  was  probably  also  in  1919. 
Extensive  modifications  did,  however,  take  place  around 
1944,  to  include  construction  of  the  service  bridge, 
installation  of  the  hinged  stanchions  and  provisions  for 
additional  flashboards  (pages  B-6  and  B-7). 

(i )  Normal  Operational  Procedures 

Personnel  from  the  Portland  office  visit  the  site 
weekly  and  report  gage  levels  back  to  the  Chief  Load 
Dispatcher  in  Augusta.  He,  in  turn,  directs  the  necessary 
operations.  The  company  uses  only  the  gated  Head  Works 
Dam  to  control  discharges.  The  flashboards  of  the  Berry 
Bay  Dam  remain  in  place  from  early  spring  to  fall  at  which 
time  the  company  draws  the  lake  and  bays  down  in  anticipa¬ 
tion  of  fall  storms  and  spring  runoff. 

1.3  Pertinent  Data 


(a)  Drainage  Area 

Ossipee  Lake,  Broad  Bay,  Leavitt  Bay  and  Berry 
Bay  receive  runoff  from  a  357  square  mile  drainage  area. 

At  least  10  small  brooks  and  rivers  carry  runoff  to  the 
reservoir.  The  area  around  the  reservoir  is  heavily 
forested  and  flat  to  gently  sloping  within  1  to  2  miles 
of  the  shoreline;  beyond  this  point,  the  terrain  rises 
sharply,  most  notably  to  the  south  and  southwest.  There 
is  considerable  development,  both  seasonal  and  year- 
round,  along  the  reservoir  shores,  particularly  on  Ossipee 
Lake,  Broad  Bay  and  Leavitt  Bay. 

(b)  Discharge  at  Dam  Site 

(1)  Outlet  Works  (Head  Works  Dam) 

The  dams'  outlet  works  consist  of  the  five 
timber  sluice  gates,  each  approximately  4  feet 
wide  by  6  feet  high.  The  inverts  of  the  gates  are 
at  El.  397  +. 
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( 2 )  Maximum  Known  Flood  at  Damsite 

j  The  Central  Maine  Power  Company  has  gage 

■-  readings  at  the  dam  site  dating  back  to  the  mid- 

1940' s.  These  records  reveal  a  maximum  reading 
j  of  413.0,  or  5  feet  over  the  Head  Works  Dam,  on 

j  April  1,  1953.  The  next  highest  reading  occurred 

on  April  3,  1945  when  the  level  reached  411.8. 

I  Assuming  all  gates  were  open  and  all  flashboards 

1  were  removed  at  the  time  of  the  413.0  reading,  as 

would  normally  be  the  case,  a  computed  flow  of 
10,790  cfs  at  the  site  results. 

I 

i  (3)  Spillway  capacity  at  maximum  pool:  1320  cfs 

at  El.  408. 

I 

! 

j  (4)  Gate  capacity  at  normal  pool:  1315  cfs  at 

El.  407 

I  (5)  Gate  capacity  at  maximum  pool:  1400  cfs  at 

s  El.  408. 

j  (6)  Total  discharge  capacity  at  maximum  pool:  2720 

i  cfs  at  El.  408. 

j  (c)  Elevation  (ft.  above  MSL) 

(1)  Top  dam  (Head  Works):  408  + 

j  (2)  Recreational  pool:  407  + 

1 

(3)  Spillway  crest  (Berry  Bay) 

i  -without  flashboards:  405 

!  -flashboards  in  place:  407.5 

«  (4)  Streambed  at  centerline  of  dam 

|  Head  Works:  396  + 

Berry  Bay:  400  + 

j  (5)  Maximum  tailwater:  Unknown 

(d)  Reservoir 

j  (1)  Length  of  recreational  pool 

-Lake:  3  miles 

j  -Broad  Bay:  1  mile 

j  -Leavitt  Bay:  0.6  miles 

-Berry  Bay:  1.4  miles  (including  unnamed  body 

j  of  water  immediately  behind  the 

|  dam) 
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*  (2)  Reservoir  Area 

"7  -Ossipee  Lake:  3200  acres 

|  -Broad  Bay:  385  acres 

*  -Le  l 1 1  Bay:  255  acres 

-B  y  Bay:  255  acres  (including  unnamed  body 

j  of  water  immediately  behind  the 

1  dam) 


i 

! 

(3) 

Storage 

-Recreational  pool:  23,000  acre-feet 
-Top  of  Dam:  47,200  acre-feet 

1 

J 

V 

(e) 

Dam 

(Head  Works) 

1 

a 

•f 

(1) 

Type:  Gravity  concrete 

} 

(2) 

Length:  33  ft. 

j 

(3) 

Height:  12  ft.  +  structural 

11  ft.  +  hydraulic 

I 

3 

(4) 

Top  width:  2  f t .  8  in. 

! 

(5) 

Side  slopes 

J 

l  , 

-D/S  (exposed):  1:1.2 
-D/S  (submerged):  Vertical 
-U/S  Vertical 

1 

J 

(6) 

Cutoff  and  grout  curtain:  No  information 

f 

1 

* 

l 

(f) 

Spillway  (Berry  Bay  Dam) 

(1) 

Type:  Concrete  weir  with  2.5  ft.  of 
f lashboards 

> 

! 

(2) 

Length  of  weir:  84  ft.  plus  11.5  feet  of 

emergency  spillway 

I 

| 

1 

! 

(3) 

Upstream  channel:  Shallow  approach  channel 

(4) 

Downstream  channel :  Narrow  channel  with 

r  moderately  steep  sides  and 

rocky  bottom 


i 
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(g) 


Regulating  Outlets 


Five  gated  openings ,  each  approximately  4  feet 
wide  by  5  feet  high,  control  discharges  at  the  Head  Works 
Dam.  The  inverts  of  the  gates  are  at  elevation  397  +  . 

An  electric  motor  operates  the  three  rightmost  gates, 
while  ratchet  mechanisms  permit  control  of  the  remaining 
two.  The  gates  equipped  with  the  electrical  operating 
mechanism  can  also  be  operated  manually. 


SECTION  2  -  ENGINEERING  DATA 


2.1  Design  Recoids 

The  design  of  both  structures  is  straightforward  and 
incorporates  no  unusual  features.  No  design  calculations  or  de¬ 
sign  drawings  of  any  type  are  available  for  either  structure. 

2.2  Construction  Records 


Original  construction  plans  are  available  for  neither 
structure.  Plans  for  the  1944  alterations  to  the  Berry  Bay 
Dam  are  available  and  are  quite  detailed.  Additionally,  these 
drawings  do  provide  some  data  on  the  original  structure.  No 
as-built  drawings  or  construction  logs  were  located. 

2. 3  Operational  Records 


The  operation  of  these  dams  is  in  accordance  with  their 
intended  purpose  and  engineering  features.  The  CMPC  maintains 
satisfactory  records  of  all  dam  operations. 

2.4  Evaluation 


(a)  Availability 


The  lack  of  any  drawings  for  the  Head  Works  Dam 
and  the  existence  of  only  the  alteration  plans  for  the  Berry 
Bay  Dam  warrant  a  marginal  evaluation  for  availability. 

(b)  Adequacy 

The  lack  of  in-depth  engineering  data  does  not 
permit  a  definitive  review.  Therefore,  the  adequacy  of 
the  dam  could  not  be  assessed  from  the  standpoint  of 
reviewing  design  and  construction  data.  The  evaluation 
is  thus  based  primarily  on  the  visual  inspection,  past 
performance  history  and  sound  engineering  judgement. 

(c)  Validity 


Since  the  visual  inspection  generally  confirms 
the  sparse  written  data  available,  these  sources  warrant 
a  satisfactory  evaluation  for  validity. 
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SECTION  3  -  VISUAL  OBSERVATIONS 


3.1  Findings 


(a)  General 


Both  the  Head  Works  and  Berry  Bay  Dams  are  in  FAIR 
condition  at  the  present  time.  Both  structures  require 
extensive  operations  and  maintenance  type  repairs  to 
insure  their  long-term  safety  and  use. 

(b)  Additional  Description 

(1)  Head  Works  Dam 


This  dam,  which  is  the  only  controlled  dis¬ 
charge  for  the  reservoir,  contains  five  splined 
timber  sluice  gates  operated  from  a  gate  house 
spanning  across  the  entire  33  foot  long  structure. 

The  gate  house  sits  on  the  approach  and  outlet  train¬ 
ing  walls  at  each  end  of  the  dam  and  on  two  concrete 
piers  at  midspan.  Additionally,  a  timber  bent  and  an 
isolated  timber  column  provide  supplementary  support 
between  the  gate  house  and  the  top  of  the  dam. 

Concrete  cutoff  walls  extend  into  the  banks 
perpendicular  to  the  concrete  and  rubble  stone 
masonry  abutment  walls.  The  front  faces  of  the 
cutoff  walls  are  approximately  two  feet  downstream 
of  the  upstream  face  of  the  dam. 

While  the  dam  contains  only  five  gates,  con¬ 
crete  buttresses  form  six  openings,  three  on  the 
left  side  and  two  on  the  right  side.  The  third 
opening  from  the  right  side  has  no  gate  and  can 
pass  no  flow.  The  inverts  of  the  openings  are  11 
feet  below  the  top  of  the  dam.  There  are  three 
concrete  buttresses,  each  1.5  feet  thick,  on  the 
upstream  face  of  the  dam.  These  elements  are  mono¬ 
lithic  with  the  face  of  the  dam  and  with  the  slab 
forming  the  top  of  the  sluice  gate  outlets.  The 
center  buttress  carries  the  two  piers  which  support 
the  center  portion  of  the  gate  house. 

The  dam  superstructure  is  constructed  of 
cyclopean  concrete  masonry.  The  upstream  training 
walls  consist  of  cemented  stone  masonry,  while  the 
downstream  walls  are  primarily  dry  stone  masonry. 
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Electrically  or  manually  operated  rack  gears 
permit  opening  and  closing  of  the  five  gates.  A 
four  pulley  reduction  system  connected  to  a  belt 
driven  worm  gear  meshed  with  a  bull  gear  which 
drives  a  shaft  provides  the  power  for  turning  the 
rack  gears  on  the  three  electrically  operated  gates. 
Clutches  permit  individual  control  of  each  gate. 

The  electrical  drive  system  consists  of  a  one  horse¬ 
power  G.E.  repulsion-induction  motor  drawing  5 
amps  at  220  volts  or  10  amps  at  110  volts . 

The  remaining  two  gates  are  raised  and  lowered 
using  a  six  foot  long,  2  inch  by  2  inch  bar  which 
turns  a  ratchet  connected  by  a  shaft  to  their 
respective  bull  gears. 

The  owner's  representative  indicated  that  the 
gates  receive  regular  inspections  owing  to  the 
high  incidence  of  vandalism  of  this  dam. 

(2)  Berry  Bay  Dam 

This  dam  consists  of  3  spillway  bays  equipped 
with  flash  boards  and  an  emergency  spillway.  The 
1944  reconstruction  drawings  indicate  that  the  con¬ 
crete  spillway  is  a  broad  crested  weir,  but  visual 
inspections  reveal  that  the  structure  is  actually 
an  ogee  spillway.  The  combined  length  of  the  pri¬ 
mary  spillways  is  84  feet  and  the  emergency  spill¬ 
way  is  11.5  feet  in  length.  The  crest  of  the 
emergency  spillway  is  3.08  feet  above  the  primary 
spillways,  which  in  turn  are  3  feet  below  the  top 
of  the  Head  Works  Dam.  A  steel  truss  service 
bridge  spans  over  the  three  primary  spillways. 

The  spillways  are  divided  by  means  of  abutments 
and  intermediate  piers. 

The  right  abutment,  which  is  approximately 
3  feet  thick,  is  constructed  on  a  rock  outcrop. 

The  right  intermediate  pier,  which  also  serves  as 
a  transition  for  horizontal  rotation  of  the  dam 
axis  by  approximately  45°,  varies  in  thickness 
from  approximately  5  feet  at  its  upstream  face  to 
2  feet  at  its  downstream  face.  The  left  pier  is 
2  feet  thick,  while  the  left  abutment  is  2.5  feet 
thick.  All  concrete,  including  the  spillways,  is 
of  the  cyclopean  variety. 


It  should  be  noted  that  the  left  abutment  was 
modified  during  the  1944  construction  in  order 
to  permit  construction  of  the  emergency  spillway 
from  the  left  face  of  this  abutment  to  the  adja¬ 
cent  bank.  The  foundation  conditions  beneath  the 
intermediate  piers,  the  left  abutment  and  the  spill¬ 
ways  are  unknown. 

The  service  bridge,  including  the  floor  fram¬ 
ing,  is  fabricated  from  steel  angle  sections.  The 
bent  at  the  left  intermediate  pier  is  fabricated 
from  steel  column  sections  braced  with  steel  angles. 
Steel  bearing  plates,  which  are  welded  to  the  pier 
bent  columns,  are  bolted  to  this  pier.  The  steel 
truss  is  anchored  directly  to  the  top  surface  of 
both  abutments  and  the  right  pier.  The  walkway 
consists  of  2  inch  timber  planking. 

Flashboards  are  held  in  place  by  means  of 
swinging  "drop”  stanchions.  These  movable  stan¬ 
chions  are  pinned  to  the  lower  chord  of  the  upstream 
truss.  A  hinge  pin  which  penetrates  through  a  slotted 
hole  in  the  stanchion  assembly  permits  rotation 
about  the  lower  chord  members.  The  stanchions  are 
lowered  from  beneath  the  service  bridge  by  permanently 
installed  chains  and  lock  into  slots  set  in  the  top 
of  the  spillway.  There  are  four  stanchions  on  the 
right  spillway  and  three  on  each  of  the  other  two 
sections.  Flashboards  15  inches  in  height  have 
been  fabricated  from  2  inch  by  8  inch  lumber;  the 
design  height  of  flash  boards  is  2.5  feet. 

Condition  of  Berry  Bay  Dam 


(1)  Abutments  and  Piers  (Photo  1) 

The  right  abutment  has  been  subject  to  ero¬ 
sion  and  spalling  and  contains  a  hole  discharging 
considerable  seepage.  The  surface  spalls,  with 
adjacent  random  cracking  and  minor  eff lourescence, 
are  located  adjacent  to  and  above  the  ogee  section. 
The  construction  joint  between  the  abutment  and 
the  spillway  exhibits  minor  erosion.  A  scour  hole 
approximately  9  inches  deep  is  located  adjacent  to 
the  spillway  crest,  while  a  similar  20  inch  deep 
hole  is  located  adjacent  to  the  base  of  the  spill¬ 
way.  Both  holes  are  outlets  for  considerable 
seepage. 


Inspection  of  the  right  pier  revealed  that 
a  horizontal  construction  joint  on  both  the  up¬ 
stream  and  downstream  faces  is  eroded  approxi¬ 
mately  2  inches  deep.  This  construction  joint  is 
located  approximately  3  feet  below  the  top  of  the 
pier.  Inspection  of  the  left  pier  revealed  that 
the  base  of  the  downstream  end  and  adjacent  sides 
of  this  pier  is  eroded  immediately  above  its  foot¬ 
ing.  Minor  joint  erosion  was  also  observed  at  the 
joint  between  the  spillway  and  this  pier.  The 
right  abutment  reveals  similar  erosion  and  an  open 
joint  between  its  wall  and  the  ogee  spillway.  The 
top  surfaces  of  the  exposed  pier  and  abutment  foot¬ 
ings  suffer  from  minor  surface  erosion.  Minor 
hairline  cracks  exist  over  random  areas  of  the  piers 
and  abutments. 

(2)  Spillway  (Photo  2) 

The  surfaces  of  the  three  primary  spillways 
suffer  from  severe  erosion  which  has  resulted  in 
exposure  of  cyclopean  aggregate.  Erosion  has 
penetrated  up  to  2  inches  beyond  the  original 
surface  and  was  observed  over  50  percent  of  the 
spillway  surface. 

(3)  Service  Bridge 

The  structural  components  of  this  structure 
are  in  good  condition.  While  the  stanchions  which 
support  the  flashboards  could  not  be  inspected  for 
east  of  operation,  it  is  apparent  that  they  can  be 
readily  relocated  from  a  horizontal  to  a  vertical 
position.  Observations  of  the  hinged  connection 
reveal  that  they  are  well  lubricated.  The  timbei 
floor  decking  on  the  structure  is  in  good  condition. 
Representatives  of  the  owner  indicated  that  mainte¬ 
nance  of  the  service  bridge  is  a  problem  due  to 
vandalism. 

(4)  Flashboards 

The  structural  steel  stanchions  were  fabri¬ 
cated  to  receive  flashboards  up  to  4  inches  in 
nominal  thickness.  The  present  flashboards  are 
2  inches  nominal.  The  bottom  section  of  the 
flashboards,  which  consist  of  two  stacked  2  inch 
by  8  inch  boards  forming  a  flashboard  15  inches 
deep,  have  deflected  due  to  a  SO  inch  hydrostatic 
head. 
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Cut-off  Walls 


(4) 

The  expos,  d  surfaces  of  these  walls  are  in 
good  condition. 

(5)  Sluice  Gates 


The  operation  of  the  three  electrically 
driven  sluice  gates  indicates  that  the  motor  drive, 
belt  and  gear  system  function  properly  when  either 
opening  or  closing  the  gates.  Manual  operation  of 
these  three  gates  was  not  attempted  by  the  Owner’s 
representatives  due  to  the  strenuous  labor  effort 
required.  The  operation  of  the  two  manually  operated 
gates,  though  cumbersome,  was  satisfactory. 

The  owner's  representative  indicated  that  the 
right  three  gates  were  replaced  recently  while  the 
left  two  gates  are  approximately  two  years  old. 

(6)  Gate  House 


This  structure  has  been  subjected  to  extensive 
vandalism.  All  vision  glass  has  been  removed  and 
replaced  with  plywood,  while  doors  on  either  end 
of  the  structure  are  reinforced.  A  timber  bent  and 
an  isolated  timber  column  were  erected  on  the  right 
quarter  point  of  the  spillway  in  order  to  preclude 
excessive  deflection  of  the  structure  due  the  heavy 
loads  induced  by  mechanical  equipment  required  for 
the  gate  operation.  Furthermore,  the  upstream  face 
of  the  gate  house  between  elevations  412  +  and  414  +, 
has  been  subjected  to  damage  from  debris  and  ice 
during  high  water  conditions.  The  bases  of  the 
bent  and  the  isolated  column  are  suitably  anchored 
to  resist  lateral  loading.  The  deficiencies  noted 
above  are  primarily  cosmetic  in  nature  and  do  not 
require  attention. 

(e)  Reservoir 


An  inspection  of  the  reservoir  shore  revealed  no 
evidence  of  movement  or  other  instability.  No  sedimenta¬ 
tion  was  evident  behind  the  spillway,  although  some  was 
noted  in  the  narrow  channels  connecting  the  several  ponds 
which  make  up  the  reservoir.  A  check  of  the  surrounding 
area  revealed  10  work  in  progress  or  recently  completed 
which  might  increase  the  flow  of  sediment  into  the  lake. 


Additionally,  there  were  no  obvious  changes  to  the 
surrounding  watershed  which  might  adversely  affect  the 
runoff  characteristics  of  the  basin. 

There  is  considerable  development,  both  seasonal 
and  permanent,  all  around  the  reservoir.  Much  of  the 
development  is  subject  to  flooding  with  even  relatively 
small  rises  in  the  level  of  the  lake  and  ponds. 

(f)  Downstream  Channel  (Photo  4) 

There  are  no  downstream  conditions  which  adversely 
affect  the  operation  of  the  dam  or  which  pose  a  hazard 
to  the  safety  of  the  structure.  Of  some  concern,  how¬ 
ever,  is  the  large  number  of  trees  which  overhang  the 
channels,  particularly  below  the  Head  Works  Dam.  Along 
this  reach,  water  discharged  from  the  dam  has  eroded 
the  root  structures  of  many  of  the  trees  in  the  area, 
causing  them  to  lean  over  the  channel  from  both  sides. 
These  trees  could  fall  in  a  severe  flood  and  create  a 
serious  downstream  restriction  to  flow. 

3.2  Evaluation 


Because  the  design  of  these  dams  is  relatively  simple 
and  because  most  major  components  are  readily  accessible  for 
inspection,  the  visual  inspection  is  considered  satisfactory 
to  assign  the  FAIR  condition  rating. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  Procedures 


An  operator  from  the  CMPC  Portland  sub-office  visits  the 
dams  weekly,  usually  on  Friday,  and  reports  the  gauge  reading 
back  to  the  office  of  the  Chief  Load  Dispatcher  in  Augusta.  He, 
in  turn,  directs  any  changes  in  the  dam's  discharge.  The 
operators  control  all  discharges  by  means  of  the  gated  outlets. 
One  gate  remains  half  open  at  all  times  to  insure  a  continuous 
downstream  flow. 

The  company  installs  the  flashboards  on  the  Berry  Bay 
Dam  in  early  spring  and  they  then  remain  in  place  until  fall. 

At  that  time,  Central  Maine  removes  the  flashboards  and  the 
reservoir  drains  in  anticipation  of  the  fall  storms  and  spring 
runoff. 

By  agreement  with  the  NHWRB,  the  company  maintains  the 
water  level  at  a  minimum  elevation  of  405  feet  from  1  June  to 
12  October  of  each  year  to  satisfy  recreational  interests. 

While  El.  405  is  the  mandated  level,  CMPC  generally  keeps  the 
reservoir  at  El.  407  during  the  summer. 

4.2  Maintenance  of  Dam 


During  their  weekly  visits,  the  operators  report  any 
deficiencies  noted  back  to  the  company's  engineering  depart¬ 
ment.  Additionally,  the  Maintenance  Engineer  from  the  Hydro- 
electic  Section  of  the  Production  Department  inspects  each 
dam  at  least  yearly  and  arranges  for  any  required  maintenance. 

4 . 3  Maintenance  of  Operating  Facilities 

The  procedures  discussed  in  section  4.2  also  apply  to 
the  Head  Works  Dam's  operating  mechanisms. 

4 . 4  Description  of  Any  Warning  System  in  Effect 

No  formal  warning  system  exists  for  these  facilities. 

4.5  Evaluation 


The  Central  Maine  Power  Company  operates  and  maintains 
both  structures  in  a  generally  satisfactory  manner.  Additional 
emphasis  on  routine  maintenance  is,  however,  indicated.  In 
light  of  the  LOW  hazard  potential  rating,  the  lack  of  a  formal 
warning  system  is  not  significant. 
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SECTION  5  -  HYDRAULIC/HYDROLOGIC 


Evaluation  of  Features 

(a)  Design  Data 

Design  data  for  neither  dam  is  available.  Basic 
information  concerning  the  structures  was  obtained  from 
prior  inventories  and  inspection  reports  on  file  with  the 
New  Hampshire  Water  Resources  Board  (NHWRB).  Included 
in  these  documents  are  reports  by  the  New  Hampshire  Water 
Control  Commission,  prepared  in  1936,  entitled  "Data  on 
Dams  in  New  Hampshire"  and  "Data  on  Reservoirs  and  Ponds 
in  New  Hampshire."  Also  available  are  a  1936  NHWRB 
inventory  for  the  Head  Works  Dam,  a  1930’s  Corps  of 
Engineer  report  on  Ossipee  Lake,  a  1952  CMPC  discharge 
curve  for  the  Head  Works  Dam,  1973  inspection  reports  by 
the  NHWRB  on  both  dams,  and  plans  of  the  1944  alterations 
to  the  Berry  Bay  Dam. 

(b)  Experience  Data 

Basic  historical  data  concerning  the  hydraulic/ 
hydrologic  aspects  of  the  dams  are  contained  in  subpara¬ 
graph  1.3  (b).  Additionally,  following  the  severe  flood 
in  1953,  the  CMPC  carried  out  a  study  of  lake  levels 
during  another  less  severe  storm  in  May,  1954.  The  pur¬ 
pose  of  this  study  was  to  establish  water  levels  back 
through  the  series  of  ponds  and  into  Ossipee  Lake  relative 
to  the  level  at  the  dams.  The  results  of  this  survey 
indicated  water  levels  about  2.1  feet  higher  in  the  main 
lake  than  at  the  dams.  It  was  further  noted  that  it  is 
very  common  to  have  water  levels  during  the  spring  runoff 
period  cause  flow  over  the  top  of  the  Head  Works  Dam 
(about  elevation  408.0  feet)  with  flashboards  removed  at 
Berry  Bay,  as  is  standard  practice  at  that  time  of  year. 

(c)  Visual  Observations 

The  Head  Works  Dam  and  the  Berry  Bay  Dam  are  con¬ 
crete  gravity  structures  on  the  Ossipee  River  just  upstream 
of  Effingham  Falls,  New  Hampshire.  The  dams  create  a 
series  of  ponds  separated  by  narrow  channels:  Berry  Bay, 
Broad  Bay,  Leavitt  Bay,  and  Ossipee  Lake.  There  is  exten¬ 
sive  development  on  the  shores  of  these  ponds.  The  CMPC 
own  the  dams  and  uses  them  to  regulate  flows  for  the 
generation  of  hydroelectric  power  at  downstream  locations. 
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The  Head  Works  Dam  is  a  concrete  structure  located 
on  a  narrow  channel.  It  is  used  to  control  the  discharges 
from  the  lake  and  Lhe  series  of  ponds  through  5  sluice 
gates.  A  staff  gauge  on  the  approach  channel  to  the  dam 
is  graduated  at  one  tenth  foot  intervals  to  indicate  water 
levels  above  the  dam  relative  to  mean  sea  level.  Corres¬ 
ponding  dam  elevations  are  408.0  feet  at  the  dam  crest 
and  397.0  feet  at  the  sluice  gate  inverts.  A  gate  house 
rests  on  piers  at  a  height  of  about  3.3  feet  above  the 
dam's  crest. 

Berry  Bay  Dam  serves  as  the  spillway  for  the  com¬ 
bined  structure.  It  consists  of  an  84  foot  long  concrete 
weir  with  a  smaller  11.5  foot  weir  to  one  side  providing 
additional  discharge  capacity.  The  main  weir  is  at  405 
feet  MSL,  3  feet  below  the  crest  of  the  Head  Works  Dam, 
with  the  small  weir  3.08  feet  higher.  Flashboards  are 
often  maintained  to  a  height  of  approximately  2  feet  above 
the  main  weir  throughout  the  summer  months  to  maintain 
the  lake  at  desirable  levels,  while  still  allowing  regu¬ 
lation  of  discharge  through  the  gates  of  the  Head  Works 
Dam.  The  Berry  Bay  Dam  has  no  control  features  other 
than  flashboards. 

The  two  dams  are  separated  by  a  low  island  approxi¬ 
mately  100  feet  wide.  Their  discharge  channels  rejoin 
about  1000  feet  downstream  after  a  drop  of  some  3  feet. 

The  downstream  channel  then  flattens  and  widens  consider¬ 
ably.  There  are  few  low-lying  structures  in  the  flood- 
plain  immediately  downstream  of  the  dams. 

(d)  Overtopping  Potential 

The  hydrologic  conditions  of  interest  in  this  Phase 
I  investigation  are  those  required  to  assess  the  dam's 
overtopping  potential  and  its  ability  to  safely  allow  an 
appropriately  large  flood  to  pass.  This  requires  using 
dam  discharge  and  storage  characteristics  to  evaluate 
the  impact  of  an  appropriately  sized  Test  Flood.  None 
of  the  original  hydraulic  and  hydrologic  design  records 
are  available  for  use  in  this  work. 

Guidelines  which  determine  a  recommended  Test 
Flood  based  on  the  size  and  hazard  potential  classifica¬ 
tions  of  a  dam  are  specified  in  the  "Recommended  Guide¬ 
lines"  of  the  Corps  of  Engineers  (COE).  As  shown  in  Table 
3  of  that  document,  the  appropriate  Test  Flood  for  a  dam 
classified  as  INTERMEDIATE  in  size  with  a  LOW  hazard 
potential  would  be  between  the  100-year  flood  and  one- 
half  of  the  Probable  Maximum  Flood  (PMF). 


The  magnitude  of  the  100-year  peak  inflow  of  the 
lake  is  estimated  using  a  regression  equation  provided 
by  Dennis  LeBlanc  in  USGS  Water  Resource  Investigation 
78-47,  "Progress  Report  on  Hydrologic  Investigations  of 
Small  Drainage  Areas  in  New  Hampshire."  This  equation, 
which  uses  drainage  area,  mainstem  slope,  and  average  2 
year,  24  hour  peak  rainfall  to  estimate  peak  inflow  for 
a  given  recurrence  interval,  yields  10,600  cfs  as  the 
100-year  peak  inflow. 

The  PMF  is  estimated  using  the  chart  of  "Probable 
Maximum  Peak  Flows"  obtained  from  the  COE  New  England 
Division.  The  drainage  area  contributing  to  Ossipee  Lake 
is  considered  to  have  topography  between  "rolling"  and 
"flat,"  but  closer  to  rolling.  For  a  drainage  area  of  357 
square  miles,  the  chart  gives  a  PMF  of  600  cf s/square  mile 
for  "rolling"  topography.  Using  500  cfs/square  mile,  the 
PMF  for  Ossipee  Lake  is  178,500  cfs  and  the  one-half  PMF 
is  89,250  cfs. 

The  "Recommended  Guidelines"  suggest  that  if  a 
range  of  values  is  indicated  for  the  Test  Flood,  the 
magnitude  most  closely  related  to  the  involved  risk  should 
be  selected.  Since  the  risk  is  in  the  middle  of  the  LOW 
category,  a  Test  Flood  of  50,000  cfs  is  used  as  inflow 
to  Ossipee  Lake. 

Application  of  the  procedure  sugges  'd  by  the  COE 
New  England  Division  for  "Estimating  the  Effect  of  Sur¬ 
charge  Storage  on  Maximum  Probable  Discharges"  results 
in  a  final  attenuated  Test  Flood  of  32,450  cfs.  Thus, 
the  lake  has  a  significant  damping  effect  on  the  magnitude 
of  the  peak  flow. 

The  Storage-Stage  Curve  used  for  these  calcula¬ 
tions  is  developed  assuming  that  the  surcharge  storage 
available  in  a  given  part  of  the  lake  is  equal  to  the 
surface  area  of  that  part  of  the  lake  times  the  depth  of 
surcharge.  No  spreading  or  increase  of  area  with  depth 
is  considered.  The  difference  in  water  surface  elevation 
(and.  thus,  in  the  depth  of  surcharge)  between  the  dam 
and  the  various  parts  of  the  lake  is  determined  from  the 
1954  measurements  of  water  surface  elevation  during  flood 
flows . 


The  Stage-Discharge  curve  results  from  summing  the 
discharges  through  the  gates  (which  are  treated  as  ori¬ 
fices),  over  the  spillway  (Berry  Pond  Dam),  over  the  dam 
crest  (Head  Works  Dam),  over  the  island  between  the  dams, 
and  over  the  banks  beside  the  dams.  The  calculations 
assume  that  all  gates  are  open  and  that  no  flashboards 
remain  on  the  spillway. 
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The  peak  Test  Flood  discharge  of  32,450  cfs  would 
result  in  a  maximum  stage  at  the  dam  of  14.3  feet  above 
the  Berry  Bay  Spillway  crest,  or  elevation  419.3  feet. 
This  level  of  overtopping  implies  estimated  elevations  of 
420.3  feet  on  Berry  Bay,  420.4  feet  on  Leavitt  Bay, 

420.6  feet  on  Broad  Bay,  and  421.4  feet  on  Ossipee  Lake. 
Surface  elevations  of  this  magnitude  would  obviously 
result  in  serious  flooding  in  the  developed  areas  around 
the  ponds  and  lake.  Due  to  the  slow  rate  of  rise  which 
could  be  anticipated,  however,  it  is  unlikely  that  loss 
of  life  would  result,  although  extensive  property  damage 
could  be  expected. 

5.2  Hydrologic/Hydraulic  Evaluation 

The  results  of  the  hydrologic  and  hydraulic  calculations 
indicate  that  the  outlet  capacity  of  the  dams  in  question  is 
insufficient  to  pass  the  applicable  Test  Flood  resulting  from 
the  relatively  large,  contributing  drainage  area  of  357  square 
miles.  Potential  depths  of  overtopping  of  the  earthen  embank¬ 
ments  under  these  conditions  would  be  about  9  feet  at  the  Head 
Works  and  about  10  feet  at  Berry  Bay. 

It  seems  likely  that  the  Head  Works  Dam  was  designed  to 
pass  flow  through  its  gates,  but  net  over  its  crest  at  eleva¬ 
tion  408  feet.  This  being  the  case  and  assuming  the  same  stage 
at  the  Berry  Bay  spillway,  the  resulting  flow  capacity  would  be 
about  2700  cfs.  It  is  significant  to  note,  however,  that  the 
dam  apparently  handled  the  1953  flood  (estimated  flow  of  9,50C 
cfs  and  stage  of  about  412,3  feet)  without  appreciable  struc¬ 
tural  damage. 

5.3  Downstream  Dam  Failure  Hazard.  Estimates 


The  flood  hazards  in  downstream  areas  resulting  from  a 
failure  of  one  of  these  dams  are  estimated  using  the  procedure 
suggested  by  the  COE  New  England  Division's  April  1978  "Rule 
of  Thumb  Guidelines  for  Estimating  Downstream  Dam  Failure 
Hydrographs."  This  procedure  accounts  for  the  attenuation  of 
dam  failure  hydrographs  in  computing  flows  and  flooding  depths 
for  downstream  reaches. 

It  is  assumed  that  the  dams  are  not  likely  to  fail  sim¬ 
ultaneously.  Therefore,  the  peak  failure  outflow  from  both 
dams  is  computed  and  routed  to  the  point  at  which  the  streams 
reunite  some  1000  feet  below  the  dams.  The  larger  flow  of  2730 
cfs  from  the  failure  of  Head  Works  Dam,  being  the  critical  case, 
is  then  routed  downstream. 
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For  the  purpose  of  these  calculations,  failure  is 
assumed  with  upstream  water  levels  just  overtopping  the  abut¬ 
ments.  The  peak  outflow  from  the  Head  Works  impoundment  is 
routed  down  a  1000  foot  channel  to  the  main  stem  of  the  Ossipee 
River.  The  2nd  reach  (2250  feet  long)  extends  along  the  Ossippee 
to  the  Route  153  bridge  over  the  river.  The  3rd  reach  is 
3400  foot  long  and  extends  to  a  widening  in  the  Ossipee  past 
Effingham  Falls.  Beyond  this  point  the  river  and  floodplain 
both  widen  considerably  and  would  therefore  attenuate  the  flood 
wave  quickly.  Furthermore,  there  is  no  further  development 
within  this  floodway  to  be  affected. 

None  of  the  reaches  defined  above  offers  sufficient 
storage  capacity  to  attenuate  the  peak  failure  flow,  which 
would  therefore  remain  at  2730  cfs  through  the  region  of  inter¬ 
est.  The  resulting  computed  flood  depths  of  about  8  feet  in 
Reach  1,  5  feet  in  Reach  2,  and  3.5  feet  in  Reach  3  do  not 
appear  to  present  a  significant  flooding  threat  anywhere  within 
this  region. 
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SECTION  6  -  STRUCTURAL  STABILITY 
6. 1  Evaluation  of  Structural  Stability 
(a)  Visual  Observations 

The  field  investigation  revealed  no  significant 
displacements  or  distress  which  warrant  the  preparation 
of  structural  stability  calculations  based  on  assumed 
sectional  properties  and  engineering  factors. 


Design  and  Construction  Data 


No  plans  or  calculations  of  value  to  a  stability 
assessment  are  available  for  the  Head  Works  Dam.  While 
no  calculations  exist  for  the  Berry  Bay  Dam,  the  modi¬ 
fication  drawings  would  be  useful  were  a  stability 
analysis  necessary. 


jerating  Records 


The  Central  Maine  Power  Company  maintains  excel¬ 
lent  records  since  the  mid-1940,s.  These  records,  sup¬ 
plemented  by  the  company's  and  the  state's  inspections, 
reveal  no  evidence  of  instability  despite  at  least  two 
significant  overtoppings  of  both  structures. 


Post  Construction  Changes 


The  only  alterations  to  either  structure  occurred 
to  the  Berry  Bay  Dam  around  1944  and  involved  provisions 
for  additional  flashboards.  Due  to  the  size  and  nature 
of  this  structure,  it  is  unlikely  that  the  modifications 
significantly  influenced  its  stability. 


Seismic  Stability 


These  dams  are  located  in  Seismic  Zone  No.  2  and, 
in  accordance  with  recommended  Phase  I  guidelines,  do 
not  warrant  seismic  analyses. 


6-1 


SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS  AND 
REMEDIAL  MEASURES 


7.1  Dam  Assessment 

(a)  Condition 

The  Head  Works  and  Berry  Bay  Dams  are  in  FAIR 
condition  at. the  present  time. 

(b)  Adequacy  of  Information 

The  lack  of  in-depth  engineering  data  does  not 

permit  a  definitive  review.  Therefore,  the  adequacy  of 
these  dams  cannot  be  assessed  from  the  standpoint  of 
reviewing  design  and  construction  data.  The  assessment 
is  thus  based  primarily  on  the  visual  inspection,  past 
performance  history  and  sound  engineering  judgement. 

( c )  Urgency 

The  recommendations  and  improvements  contained 
herein  should  be  implemented  by  the  owner  within  one 
year  of  receipt  of  the  Phase  I  Inspection  Report. 

(d)  Need  for  Additional  Investigations 

Since  the  dams  are  significantly  deficient  in 
terms  of  discharge  capacity,  an  investigation  into  alter¬ 
natives  for  increasing  capacity  at  the  dams  or  for 
providing  suitable  emergency  spillway  facilities  is 
indicated. 

7 . 2  Recommendations 

It  is  recommended  that  a  competent  engineer  be  retained 
to  develop  suitable  alternatives  for  increasing  the  dams’ 
discharge  capacity  or  for  developing  suitable  emergency  spill¬ 
way  facilities. 

Additionally,  periodic  technical  inspections  of  the 
structures  should  be  accomplished  every  year- 

7.3  '  Remedial  Measures 

(a)  Berry  Bay  Dam 

This  dam  requires  considerable  operating  and 
maintenance  type  repairs  to  insure  its  long  term  use  and 
safety.  Included  in  these  repairs  are: 
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(1)  Repair  of  the  eroded  concrete  on  the  spillway. 

(2)  Repair  of  the  seepage  points  near  the  right 
abutment  and  monitoring  of  this  area  for  future 
seepage  problems. 

(3)  Repair  of  cracked,  spalled  and  eroded  concrete 
on  the  abutments  and  piers. 

(4)  Trimming  or  removal  of  trees  overhanging  the  left 
side  of  the  dam  upstream  and  overhanging  the 
entire  immediate  downstream  channel. 

(5)  Replacement  of  2  inch  thick  flashboards  with  4 
inch  thick  material. 

(6)  Provision  of  some  type  of  safety  device  to  limit 
the  height  to  which  flashboards  can  be  placed. 

The  primary  concern  in  this  area  is  that  it  not 
be  possible  to  inadvertently  place  sufficient 
flash  boards  to  create  horizontal  thrusts  capable 
of  deflecting  or  toppling  the  service  bridge. 

(b)  Head  Works  Dam 


This  dam  also  requires  considerable  operating  and 

maintenance  type  repairs  for  continued  serviceability 

and  safety.  Included  in  these  measures  are: 

(1)  Repair  of  all  cracked,  spalled  and  eroded  concrete, 
particularly  on  the  end  walls  and  buttresses. 

(2)  Repair  of  the  void  in  the  rubble  masonry,  upstream 
left  side  training  wall. 

(3)  Provision  of  a  suitable  barrier  to  keep  ice  and 
debris  from  piling  up  against  the  gate  house  during 
periods  of  high  water. 

(4)  Removal  of  all  trees  in  the  downstream  channel 
which  have  eroded  root  structures  and  which  are 
leaning  over  the  channel.  Trimming  or  removal 

of  all  other  trees,  both  upstream  and  downstream, 
which  overhang  the  channel. 

(5)  Monitoring  of  erosion  along  the  toe  of  the  channel 
to  preclude  collapse  of  the  steep  banks. 


(6)  Instruction  of  local  municipal  officials  such  as 
the  police  and  fire  chiefs  in  the  proper  opera¬ 
tion  of  the  dam,  and  arrangement  for  their  access 
to  the  gate  house  in  the  event  of  an  emergency. 
Such  a  program  might  decrease  response  time  in 
the  event  of  unforseen  circumstances. 

7.4  Alternatives 


As  an  alternative  to  increasing  the  dams'  discharge 
capacity,  the  structures  can  be  left  as  is.  This  action, 
however,  would  lead  to  continued  overtopping  of  the  Head  Works 
Dam,  which  was  not  designed  for  flow  over  its  crest.  Such 
overtopping  would  almost  certainly  decrease  the  remaining  life 
of  the  structure  and  would  necessitate  additional  repairs. 
Similarly,  the  higher  than  anticipated  flows  over  the  Berry 
Bay  Dam  could  generate  horizontal  thrusts  beyond  the  resisting 
ability  of  the  structure. 

There  are  no  meaningful  alternatives  to  the  routine 
operating  and  maintenance  improvements. 
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APPENDIX  A 


VISUAL  INSPECTION  CHECKLIST 


INSPECTION  TEAM  ORGANIZATION 


Date:  12  September,  1978 

NH  00329 
BERRY  BAY  DAM 

Effingham  Falls,  New  Hampshire 
Ossipee  Lake 
NHWRB  75.01 

Weather:  Cloudy  and  cool 

INSPECTION  TEAM 

Team  Captain 
Soils 

Stuctural 
Structural 
Hydrology 


Nicholas  Campagna 

Robert  Minutoli 
Andrew  Christo 

Paul  Razgha 
Richard  Laramie 


Goldberg,  Zoino,  Dunnicliff 
&  Associates,  Inc.  (GZD) 

GZD 

Andrew  Christo  Engineers 
(ACE) 

ACE 

Resource  Analysis,  Inc. 


Mr.  Harold  Hebert,  Area  Supervisor  for  Central  Maine  Power 
Company,  and  Mr.  Tom  Rankin,  also  of  Central  Maine,  accompanied 
the  inspection  team. 
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BERRY  BAY  DAM 
Effingham,  N.H. 


September  12,  1978 
NH  00329 


CHECK  LISTS  FOR  VISUAL  INSPECTION 

AREA  EVALUATED 

BY 

— 

CONDITION  &  REMARKS 

SUPERSTRUCTURE 
a.  General 

Vertical  alignment  and 
movement 

Horizontal  alignment 
and  movement 

Condition  at  abutments 


Unusual  downstream 
seepage 


b.  Spillway  and  Abutments 
Erosion  or  cavitation 


7#^ 


Spalling 


Cracking 


Condition  of  joints  jp, 


No  deficiencies  noted 


No  deficiencies  noted 

Right  abutment  cast  on  bedrock 
outcrop;  leakage  of  5  gpm 
through  scour  hole  1"  x  6"  at 
junction  of  concrete  and  rock; 
left  abutment  okay 


Seepage  of  10  to  20  gpm  through 
a  4"  x  6"  hole  at  base  of  spill¬ 
way  near  right  abutment 


Entire  length  of  spillway  ero¬ 
ded  up  to  2"  deep  exposing 
aggregate  in  cyclopean  concrete; 
50%  of  surface  damaged;  right 
abutment  shows  minor  erosion; 
minor  erosion  at  construction 
joint  between  right  abutment 
and  spillway;  minor  erosion  at 
base  of  both  abutments 


Some  surface  spalling  on  right 
abutment  adjacent  to  spillway 

Minor  hairline  cracking  on  both 
abutments 

Minor  erosion  at  construction 
joint  between  right  abutment 
and  spillway 
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BERRY  BAY  DAM 
Effingham,  N.H. 


September  12,  1978 
NH  00329 


CHECK  LISTS  FOR 

VISUAL  INSPECTION 

AREA  EVALUATED 

BY 

CONDITION  &  REMARKS 

Rusting  or  staining  on 

concrete 

None  noted 

Visible  reinforcing 

None  noted 

Any  seepage  or  efflour- 

escence 

Two  seepages  near  right  abut¬ 
ment  mentioned  previously; 

minor  ef f lourescence  on  right 
abutment 

OUTLET  WORKS 

a.  Approach  Channel 

Slope  conditions 

Wide,  shallow  approach  from 

pond 

Bottom  conditions 

Rocky  with  some  sediment 

Rock  slides  or  falls 

None  noted 

Log  boom 

None  on  hand 

Control  of  debris 

Good 

Trees  overhanging 
channel 

Numerous  trees  growing  immedi- 

ately  on  left  shoreline  and 

overhanging  channel 

b.  Flashboards 

W 

Condition 

Stanchions  can  accommodate  4" 
thick  boards,  but  only  2" 
boards  in  place;  boards  deflec¬ 
ting  considerably  under  30"  head 

Mounting  and  seating 

Good 

Movable  support  system 

Good  condition 

3 
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BERRY  BAY  DAM 
Effingham,  N.H. 


September  12,  1978 
NH  00329 


CHECK  LISTS  FOR  VISUAL  INSPECTION 


AREA  EVALUATED 


c. 


Adequately  secured 
(tamperproof) 


Service  Bridge  Super¬ 
structure 

Supporting  piers 


d. 


Anchor  bolts 

Longitudinal  members 

Vertical  members 

Secondary  bracing 

Deck 

Railings 

Paint 

Outlet  Channel  (imme¬ 
diate  area) 

Slope  conditions 

Rockslides  or  falls 
Control  oi  debris 


BY 


CONDITION  &  REMARKS 


w 


71 * 


C. 


Flashboards  not  locked  in 
place 


Horizontal  construction  joint 
on  right  pier  shows  2"  deep 
erosion;  left  pier  reveals 
erosion  just  above  base;  minor 
joint  erosion  at  junction  of 
left  pier  and  spillway;  minor 
surface  erosion  and  hairline 
cracks  on  all  piers;  some  ero¬ 
sion  under  all  piers 

No  deficiencies  noted 

No  deficiencies  noted 

No  deficiencies  noted 

No  deficiencies  noted 

Good  condition 

Good  condition 

Recent 


Banks  8  to  10  feet  high  and  on 
1:1  slope;  natural  rock  pro¬ 
tection 

None  noted 

Good 
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BERRY  BAY  DAM 

September  12,  1978 

Effingham,  N.H. 

NH  00329 

CHECK  LISTS  FOR  VISUAL  INSPECTION 

AREA  EVALUATED 

BY 

CONDITION  &  REMARKS 

Trees  overhanging 
channel 

Other  obstructions 
e.  Existence  of  Gages 
RESERVOIR 
a.  Shoreline 

Evidence  of  slides 
Potential  for  slides 


/h 


Many  trees  in  and  over  channel 
None  noted 

Gage  on  Head  Works  Dam 


None 

None  noted;  shoreline  stable 


b.  Sedimentation 


None  noted  near  dam,  but  some 
in  narrow  channels  connecting 
ponds 


c.  Upstream  hazard  areas 
in  the  event  of  back 
flooding 


Many  summer  and  permanent  resi¬ 
dences  subject  to  flooding  if 
reservoir  rises  5  feet 


d.  Changes  in  nature  of 

watershed  (agriculture, 
logging,  construction, 
etc . ) 

DOWNSTRFAM  CHANNEL 

Restraints  on  dam 
operation 


None  noted 


None  noted 


Few  structures  would  be  affec¬ 
ted  by  levels  of  .10  feet  of 
above  normal 


Potential  flooded  areas 


1 


BERRY  BAY  DAM 
Effingham,  N.K. 


September  12,  1978 
NH  00329 


CHECK  LISTS  FOR  VISUAL  INSPECTION 


AREA  EVALUATED 


CONDITION  &  REMARKS 


OPERATION  AND  MAINTENANCE 
FEATURES 

a.  Reservoir  regulation 
plan 

Normal  procedures 


Emergency  procedures 


b.  Maintenance 


Quality 


Adequacy 


CMPC  maintains  reservoir  at 
El.  405  from  June  1  to  Oct.  12 
for  recreational  purposes; 
otherwise  operates  as  needed 
for  power  generation  downstream; 
reservoir-  drawn  down  in  fall, 
flash  boards  installed  in  spring 

Portland  sub-office  monitors 
dam  at  all  times  and  can  open 
or  close  as  required;  no  local 
operator 


Service  bridge  well  maintained; 
concrete  elements  display  lack 
of  maintenance 

OVa.  &  Additional  emphasis  on  routine 
maintenance 


INSPECTION  TEAM  ORGANIZATION 


Date:  12  September  1978 


NH  00328 
HEAD  WORKS  DAM 

Effingham  Falls,  New  Hampshire 
Ossipee  Lake 
NHWRB  75.01A 


Weather:  Cloudy  and  cool 

INSPECTION  TEAM 

Nicholas  Campagna  Goldberg,  Zoino,  Dunnicliff 

&  Associates,  Inc.  (GZD) 


Robert  Minutoli 
Andrew  Christo 
Paul  Razgha 
Richard  Laramie 


GZD 

Andrew  Christo  Engineers  (ACE) 
ACE 

Resource  Analysis,  Inc. 


Team  Captain 
Soils 

Structural 

Structural 

Hydrology 


Mr.  Harold  Hebert,  Area  Supervisor  for  Central  Maine  Power 
Company,  and  Mr.  Tom  Rankin,  also  of  Central  Maine,  accompanied 
the  inspection  team. 
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HEAD  WORKS  DAM 

September  12,  1978 

Effingham,  N.H. 

NH  00328 

j  CHECK  LISTS  FOR  VISUAL  INSPECTION 

AREA  EVALUATED 

BY 

CONDITION  &  REMARKS 

SUPERSTRUCTURE  j 

a.  General 

Vertical  alignment  and 
movement  j^V- 

Horizontal  alignment 
and  movement 

Condition  at  abutments 


Abutment  slope  protec¬ 
tion 


No  deficiencies  noted 


No  deficiencies  noted 

Downstream  corner  of  left  abut¬ 
ment  wall  severely  eroded  and 
spalled;  no  erosion  of  soil 
near  either  abutment  noted; 
exposed  tops  of  cutoff  walls  in 
good  condition 


Squared  stone  masonry  and  con¬ 
crete  walls  protect  earth 
from  erosion;  random  boulders 
provide  some  protection  farther 
downstream 


Unusual  downstream 
seepage 

Condition  of  concrete 
Erosion  or  cavitation 


Spalling 


0- 


None  noted 


Erosion  up  to  2"  deep  on  up¬ 
stream  buttresses;  central 
upstream  buttress  and  left  end 
wall  (inside  abutment)  severely 
eroded 

Severe  spalling  on  central  up¬ 
stream  buttress  and  left  end 
wall;  evidence  of  surface 
spalling  on  concrete  just  below 
top  of  dam  on  upstream  side 


If  riMAlM-l1 


HEAD  WORKS  DAM 
Effingham,  N.H. 


September  12,  1978 
NH  00328 


CHECK  LISTS  FOR  VISUAL  INSPECTION 


AREA  EVALUATED 


CONDITION  &  REMARKS 


Cracking 


Random  hairline  cracking  in 
most  concrete 


Condition  of  joints 


Rusting  or  staining  on 
concrete 


Construction  joint  between 
central  upstream  buttress  and 
pier  supporting  gate  house 
eroded  around  perimeter;  hori¬ 
zontal  construction  joint  open 
over  entire  length  of  dam; 
construction  joints  between 
buttresses  and  slab  forming 
top  of  gate  outlets  open 


None  noted 


Visible  reinforcing 

Any  seepage  or  efflour- 
escence 


OUTLET  WORKS 


None  noted 


Considerable  ef flourescence 
around  eroded  and  spalled  con¬ 
crete  on  buttresses  and  end 
walls 


a .  Approach  channel 


Upstream  training  walls  ^0^ 


Bottom  conditions 


Fair  condition;  6"  x  18"  void 
in  rubble  stone  masonry  on  left 
wall  near  spillway 

Deep  approach;  bottom  not 
visible 


Rock  slides  or  falls 


None  noted 


Log  boom 

Control  of  debris 


On  site,  but  stored  for  winter 


Good 
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HEAD  WORKS  DAM 
Effingh„.\  N.H. 


September  12,  1978 
NH  00328 


CHECK  LISTS  FOR 

VISUAL  INSPECTION 

AREA  EVALUATED 

BY 

CONDITION  &  REMARKS 

Trees  overhanging 
channel 

b.  Gates 

yy 

Shoreline  heavily  wooded  with 
many  trees  growing  over  approach 

Condition  of  gates 

Good;  right  3  gates  replaced 
recently,  left  2  replaced  2 
years  ago 

Gate  mountings 

Gates  slide  in  slots  in  up¬ 
stream  concrete  buttresses;  no 
deficiencies  noted 

Operating  mechanisms 

Right  3  gates  can  be  operated 

electrically  or  manually; 
electrical  mechanism  performed 


c.  Gate  house 


Condition 


Adequately  secured 


satisfactorily,  not  operated 
manually;  left  2  gates  have 
only  manual  operation  and  worke 
satisfactorily 


Evidence  of  damage  on  upstream 
side  from  ice  and  debris  during 
high  water  periods;  some  addi¬ 
tional  timber  supports  placed 
under  gate  house  to  limit 
deflections  created  by  heavy 
mechanical  equipment;  building 
is  anchored  to  dam  against 
uplift 


;  All  windows  boarded  up  and 

'<  doors  reinforced  to  prevent 

y  vandalism  which  has  occurred 

Vys  in  the  past 


HEAD  WORKS  DAM 
Effingham,  N.H. 


September  12,  1978 
NH  00328 


CHECK  LISTS  FOR  VISUAL  INSPECTION 


AREA  EVALUATED 


Outlet  Channel  (immedi¬ 
ate  area) 

Slope  conditions 


Rockslides  or  falls 


Control  of  debris 

Trees  overhanging 
channel 


Other  obstructions 
e.  Existence  of  Gages 

RESERVOIR 

a.  Shoreline 
Evidence  of  slides 
Potential  for  slides 

b.  Sedimentation 


c.  Upstream  hazard  areas 
in  the  event  of  back- 
flooding 


BY 


wc 


CONDITION  &  REMARKS 


Banks  10  to  12  feet  high  and 
steep;  considerable  erosion 
at  toe  of  slope 

None  noted;  placed  and  natural 
boulders  tend  to  protect 
curved  portions  of  slope 

Good 


Root  structures  of  many  trees 
along  channel  severely  eroded 
such  that  trees  leaning  over 

None  noted 

Gage  on  left  upstream  training 
wall 


None 

None  noted;  shoreline  stable 

None  noted  near  dam,  but  some 
in  narrow  channels  connecting 
ponds 


Many  summer  and  permanent  resi¬ 
dences  subject  to  flooding  of 
reservoir  rises  5  feet 
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HEAD  WORKS  DAM 
Effingham,  N.H. 


September  12,  1978 
NH  00328 


CHECK  LISTS  FOR  VISUAL  INSPECTION 

AREA  EVALUATED 

BY 

CONDITION  &  REMARKS 

d.  Changes  in  nature  of 
watershed  (agriculture, 
logging,  construction, 
etc. ) 

DOWNSTREAM  CHANNEL 

Restraints  on  dam 
operation 

Potential  flooded 
areas 


OPERATION  AND  MAINTENANCE 
FEATURES 

a.  Reservoir  regulation 
plan 

Normal  procedures 


Emergency  procedures 

b.  Maintenance 
Quality 

Adequacy 


None  noted 


None  noted 


Few  structures  would  be  affec¬ 
ted  by  levels  of  10  feet 
above  normal 


CMPC  maintains  reservoir  at 
El.  405+  from  June  1  to  Oct.  12 
for  recreational  purposes; 
otherwise  operates  as  needed 
for  power  generation  downstream; 
reservoir  drawn  down  in  fall, 
flashboards  at  Berry  Bay  Dam 
installed  in  spring 

Portland  sub-office  monitors 
dam  at  all  times  and  can  open 
or  close  as  reouired;  no  local 
operator 


Gates  and  operating  systems 
good;  structure  needs  atten¬ 
tion 

Additional  emphasis  on  routine 
maintenance 


APPENDIX  B 


Page 

FIGURE  1  Site  Plan  B-2 

FIGURE  2  Plan  -  Head  Works  Dam  3-3 

FIGURE  3  Elevation  from  Downstream-Head  Works 

Dam  B-4 

FIGURE  4  Sections  -  Head  Works  Dam  B-5 

Concrete  details  -  Berry  Bay  Dam  B-6 

Stanchion  and  Steel  Details  -  Berry 

Bay  Dam  3-7 

List  of  pertinent  records  not  included 

and  their  location  3-8 

Letter  dated  7  November  1974  from 

the  Central  Maine  Power  Company  to  the 

Broad-Levitt  Bay  Association  discussing 

the  Company's  operation  of  the  dams  B-9 

Memorandum  dated  13  August  1974  by 

Mr.  Francis  C.  Moore  of  the  NHWRB 

discussing  flood  levels  in  Ossipee  Lake 

during  May  1954  B-ll 

Report  of  a  14  June  1973  inspection  by 

the  NHWRB  3-12 

Letter  dated  5  August  1952  from  the 
Central  Maine  Power  Company  to  the 
NHWRB  containing  discharge  curves  for 
the  dam 


B-13 


a 

t 

.2 


•ouMCMV.zoiMo.ixaMcurr  ft  ammuhq, 
••CmtQMMCA*.  COMUtTAMT* 

MUTTON  UTift  f ALLS,  MAM 

as  Arwer  cwnber  tM  m*  emw# 

Inational  program  of  inspection  of 

' 

FIG.  1 

i 

SITE 

PLAN 

.HEAD  WORKS  DAM 
BERRY  BAY  DAM 

_ fiEW  HAMPSHIRE 

•owji  ...  *>W - - - - 

WT*  nrum,*..——** 

B-2 


K^OD«' 

fT^Pi  (R  ^ch  mun 


GATEHOUSE 


B-4 


M  ~  mb 


G&*. Ik  j)rtvi4?.$t 


;WPtO*iOM  ®  COIU^T.  JT/ 

J-r-aft  WrtciM-  Tof»  OF-COMC 


-  / 

'  /, ' 


—  A/4<>1  *  - 


*/\ 


/  /  ^ 

/// 

/-<{/  / 

tjf 


rrfZ 

J/A* 

»yy 


vv\  r*\ 


>/  /  //  &*// 

. "  *///&// 
xW/A^/A^ 


/  yAyt* 

//wHi 

/  / 

,/\>\ 


1  V  v  ^  • 

»  i  <£  J>  i,2  i 
S<  >•  >  S  •£■ 


^441 _ f 


Pt/IA/-  . 


/  -  -  *& 


&/ 


i  __  /*£  A?~ 


.y/ 

y? 


/ — £brS//’  P'ej-  aim*?  j  ( 

/  j  £j 

rt^7  S/.ftZo-.  /  i  - , 


t  X 


.  Al>7o\ 


fzioftoj 


/*■'"»'%/  h  r  j/ A' 11  4V*  A*<w-  /  7^7* 

^\> /  £^  <=*  4--N  73  ^  ^  /W*  ^J.  /J4 1 

,/^w^/wl—J.  Jscr/j w  4-/i<  ■  ssct/oA 

OviSA't'zf  of  /&;</  H&A7  ‘  n  • 

jT/&ie  F///W  n*f<i  C</* \yf"Z . 


r-+~£-  ! 

i  >  !  i-A'/fa/e  Acr 

,  j - - 

|/-t’  :yVi-'-’f_  ;-9  J _ 


- - -  3}-o~  .  .  .  - . .  - 

..  P-e'  X  &ar  j..  6-8'  _  6-&- .  •  <>'-a-  J,  ;  '  ^ _ &&'.  „  <;j 


■"11  --  * — — 


^  Sfe/‘£* ¥'OjS  . 


i  ■  Hi 


i 

i1  ! 


.y'-r  |  S/.  4c?.s/"t >  | 


~  Sw/l'yc',-  , 


"py  ViS  v;  ’  c,  A  *7‘° 


Qtl/itc  - 


/.£#••  /»/  /cutytr  /jiv& 
/s  yppp't  £6  <sv 

4**  ./aeocv  rt? 


/y^S.  Jr.tA'y.i.l-  ■  /  nil'1  jsl.o  * 


/  /s-A  Ssfiesp 


~  SFCT/OA  £.-£. 
)cz~sr,  Tb/itt:  ,-S  ,'y  r*?  / 

.Out/  J/j  ./-•.  •  ,•?  ■’.*//  £~ 

/kv/-  ^  ZV<j.  JfS'-S 
dto-Yjo/r  fr/suf- 


FOOTIM® 


—f/  t’c8  of- 


/. •£?{-  ^Vr _ ' 


SUffl^C* 
BROSIOM. 
OP«M  JT/ 


r  -fU-a-  ''^/■■.r=j,  J 
r/  ” 


:-i'  I  /-sj 


y  _  L—  [X 

v  q;onrA.Cr  EMO«!OW 

rsroKia:**  *xpe*s«ro) 

■  vfrvt*,T©  ^PlUUV>k.V<) 


/  /5,»  <f~ 

I - 


teases! 


f ^fes?"  £/  'Sc? -t}/ 


f/*  $*?  />4'<l‘  /’* 


&  J/JT-s 


Ixri'jxi: 

T  _  <?-V  *!‘X 

_ _  J_  &KW  /rsir4f? 

.  I  £stf. 

*  ,*r(>  -  *J 


Ae^h. :  rf/J  £c/.7gcT  Jtor&.SiS  6z~ '•■s&7 

nt*S  £'  ?~s#  ~e  t>*  ir-.y^7 

£.XS  C/CGrf&  ib  Aiv*f  J: 

Csift/iTe  71  &s  7’Z  »V  A?/*  +fs*  ? 

.  /*£  V  i<  S&txf  0/  V* •'  #Tc*9+t 


j-l'Lzisj 


.  -  ~V.*5  -  I - -  -  *"■ 


/¥+*  7>  2s. 


1N0TE:  DRAWING  HAS  BEEH  KZuu&Ef 
JpCALES  ARE  NOT  AS  SHOWN 

—  — — i . , . ,.. »  rf*u*«wata 

—  CotiCXiZi si  Jlrr-fiaSl 

-‘  .  .  . 
_ •  G/fArf-r,  &A 

jsl*  ■:  ^afflSKSBP ®8p*^!SS&fil  _ 


? 

I 


The  NHWRB,  37  Pleasant  Street,  Concord,  N.H.  03301  maintains 
the  following  records  on  this  dam: 

(a)  Letter  dated  3  January  1975  from  the  NKWRB 
to  the  Central  Maine  Power  Company  listing 
minor  deficiencies  noted  during  a  14  Jane,  1973 
inspection. 

(b)  Letter  dated  28  September  1954  from  the  Central 
Maine  Power  Company  to  the  NHWRB  discussing  the 
survey  made  of  lake  levels  around  the  reser¬ 
voir. 

(c)  A  1938  report  on  the  Head  Works  Dam  by  the  New 
Hampshire  Water  Control  Commission  entitled 
"Data  on  Dams  in  New  Hampshire." 

(d)  An  identical  report  on  the  Berry  Bay  Dam. 

(e)  A  1938  report  by  the  same  agency  entitled  "Data 
on  Reservoirs  and  Ponds  in  New  Hampshire." 

(f)  A  1936  report  by  the  NHWRB  entitled  "Inventory 
of  Dams  and  Water  Power  Developments." 
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CENTRAL  MAINE  POWER  COMPANY 

General  Office  —  9  Green  SCrcet  —  Aucusia.  Maine  01—0 


November  7,  1974 


Broad-Leavitt  Bay  Association 
Leavitt  Road 

Center  Ossipee,  New  Hampshire  03814 
Gentlemen : 

I  have  your  letter  of  October  31,  1974,  concerning 
elevations  of  Great  Ossipee  Lake  and  I  would  like  to 
explain  and  clarify  Central  Maine  power  Company’s  position 
with  respect  to  operation  of  that  lake. 

From  our  point  of  view,  the  purpose  of  the  dam  on  the 
outlet  of  Great  Ossipee  is  to  retain  water  in  storage  which 
can  be  utilized  in  the  production  of  hydroelectric  energy.  . 
Our  position  is  modified  by  an  agreement  with  the  State  of 
New  Hampshire,  whereby  we  maintain  the  lake  level  at  or 
above  the  405'  elevation  from  June  1  to  October  12  each 
year.  Please  note  that  the  405'  elevation  allows  a  draw¬ 
down  of  2%  feet  below  the  crest  elevation  of  the  dam.  In 
actual  practice  of  recent  years,  we  have  generally  main¬ 
tained  an  elevation  of  407"*  or  higher  between  June  1  and 
Labor  Day,  after  which  we  have  utilized  the  draw-down  to 
the  405’  level  before  October  12.  We  have  never  agreed  to 
hold  any  specific  level  after  October  12  and  through  May  31 
of  the  following  year,  and  u»  would  not  now  voluntarily 
relinquish  the  right  to  draw  the  stored  water  each  year, 
after  commitments  for  recreational  use  have  been  satisfied. 

This  year  we  had  two  specific  requests  to  draw  the 
lake  down  in  October.  A  Mr.  Herbert  Merrow  of  Peabody, 
Massachusetts,  had  obtained  a  Special  Board  permit  to  work 
on  a  retaining  wall,  and  a  Mr.  Cecil  Neal  of  Leavitt  Bay 
requested  that  the  lake  be  pulled  a  foot  lower  than  1973 
in  ort/er  to  clean  his  shore.  Since  the  requests  were  not 
in  dx.. agreement  with  our  plans  to  utilize  the  water  as  an 
energy  source  alternative  to  oil  and  nuclear  fuels,  we  did 
pull  the  lake  down  to  meet  these  specific  requests. 

Mr.  Merro  •  notified  us  on  October  30  that  his  work  was 
successfully  completed.  The  lake  level  is  now  approximately 
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Broad-Leavitt  Bay  Association 


November  7,  1974 


.403'  elevation  and  holding.  It  is  probable  now  that  it  will 
not  be  drawn  further  unless  there  is  heavy  snow  cover  next 
spring,  in  which  event  we  will  draw  the  lake  to  an  absolute 
minimum  in  anticipation  of  snow  melt. 

We  recognize  the  fact  that  agreements  concerning  recre¬ 
ational  lake  levels  were  made  in  the  past  for  people  who  were 
seasonal  residents.  In  1938  the  agreement  terminated  on 
September  1;  in  1958  the  season  was  extended  to  October  12; 
now  you  point  out  that  40  of  your  association  members  are 
year-round  residents.  Obviously  our  use  of  Great  Ossipee 
Lake  as  a  hydroelectric  storage  pond  is  incompatible  with 
the  wishes  of  year-long  residents  of  the  lake  shore.  However 
at  this  time  I  can  offer  no  solution  to  this  dilemma.  We 
consider  it  prudent  operation  to  draw  the  lake  down  each  year 
in  anticipation  of  fall  rains.  Otherwise  we  might  risk 
flooding  of  the  lake  shore  whenever  the  fall  rains  are 
heavier  than  average. 

I  realize  that  this  letter  is  not  the  reply  which  you 
hoped  to  receive  from  us,  but  I  did  feel  that  it  was  necessarv 
to  state  the  Company's  position  as  to  the  operation  of  the  lake 
for  hydroelectric  storage.  To  the  best  of  our  knowledge  we 
are  operating  the  lake  in  conformance  with  the  laws  of  the 
State  of  New  Hampshire  according  to  the  policies  of  its  water 
Resources  Board. 

If  I  can  be  of  further  assistance  to  your  association  in 
this  matter,  please  call  or  write  me  at  this  address. 

Very  truly  yours. 


Edward  R.  Cowles 
Chief  Load  Dispatcher 

ERC/w 

cc :  Vernon  Kncwlton 

N.H.  Water  Resources  Board 
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Flood  Crist  Levels  on  Ida?  11,175'* 


v-n  I’jty  11,  1?5U,  1?U.»  l-ivelo  on  Cssipae  Aaka  end  its  connecting 
ov'5  .-uru  tOA«n  during  flood  conditions.  2-. os  i  elevations  ware  deter- 
■'ins'  in  relation  to  a  common  datin'  on  nu-uat  11,  175a  with  the  cooperation 
?■*  Ira  3cls,  Central  .aine  Power  Company  engineer.  A  location  nap  and 
data  sheet  shc-win-»  elevations  of  reference  bench  narks,  lake  l»vels  and  t4:tes 
of  observation  accompany  thi3  report, 

the  cannon  datun  was  ascertained  by  shutting  all  tut  one  cate  at  the 
main  ;om  and  after  stabilization,  allowing  five-hundredths  foot  for  a  velocity  . 
hoad  loss.  ‘*‘his  was  the  amount  determined  by  ^au^e  reading  at  the  end  of 
t  ro-bour  shut  dc *.m  of  all  rates  as  against  tfiuae  roadinjs  while  cna  pate  was 
e'en,  lafarer.ra  bench  r-.rks  >3,  if)  ar.d  >10  used  the  corrected  lavel  taken 
at  12*30  P.:;.,  while  all  others  were  taken  in  relation  to  the  final  corrected 
lev >1  obtained  at  3*55  F.H.  us  their  remoteness  would  not  be  affected  ny  p 
drawdown  in  tha  bays  near  the  dan.  From  lavels  taken  fren  this  str.tic 
water  surface,  the  elevations  of  t'-e  reference  bench.  mr:a  ‘.re re  obtained, 
by  B'abtra.itin.’  the  a-ount  these  reference  benches  were  above  the  adjacent 
floe  1  levels  an  !'ay  11,  the  .'lay  11  flood  lavels  ware  datamlned. 

From  imneotion  of  tl»  water  levels  durir.r  thy  11,  it  ape  itrs  that 
C**i -’n  La:.*)  was  at  13.2.55;  froa’  fay  at  ldl.7?  (or  ».  drop  of  0.7?  foot); 

Leavitt  say  at  1,11.5-3  (a  further  iron  of  0.21  foot);  Perry  Fay  ut  -11.  V) 

(nnoth’r  '’ran  of  0.07  foot);  at  about  500  feet  upstream  of  the  at  LlC.P? 
(attf.nr  drop  of  7.50  feet)  and  a  final  drop  to  the  dan  "au^e  at  elevation 
(shc-Ar.t  a  final  channel  sr>-j  velocity  hoad  drop  of  C.51  foot). 

✓w#’ 

fhs  flow  past  ttie  lan  on  ttay  11,  1751;  was  a  >oroxL".atoly  5200  cubic 
feat  par  second.  Free  &  study  of  the  daily  . aur-e  readings  (taken  in 
a.'tixT.ww.*/,  tine  va-je  read  !;0?.0  on  ttay  10,  read  AlO.t  on  Hay  11, and  1110.3 
on  .my  12.  As  ths  'jaupt  esakad  at  sons  h/10  foot  hl-hsr  than  at  the  tins 
cl  this  survey,  the  lake  and  bay  levels  probably  paakod  at  -raster  elevations, 
than  race- J  cl.  nice,  higher  discharges  would  ir.croase  the  differential 
b ’tween  voter  todies.  ilo  attempt  has  been  made  to  standardize  the  lake 
levels  at  various  points  with  a  constant  discharge.  To  do  sc,  arbitrary 
assumptions  as  to  differentials  batwsen  -.rater  bodies  would  havs  to  be  made. 

Fron  the  analysis  of  flood  levels,  it  appears  that  the  section 
between  Ossipee  Lake  outlet  to  broad  I3ay  -  »  distance  of  some  UOCO  foet  - 
:nl  from  the  outlot  of  Berry  lay  to  tha  main  3am  -  a  .distance  of  sens 
3 3  if  fa  it  -  account  for  32  percent  of  the  drop  between  Cosipos  Laks  end  a 
o'  srt  ’istrnco  uostrear.  of  ths  main  dan  duri.-v  tha  Hay  11,  l?5u  flood.  If 
there  two  ssetions  ware  dred *e l  to  increase  their  hydraulic  cac iodtf.se, 

..  f;.ct  rtiHl  lowerin'-  of  floe-*  .crests  o.n  C.rsipoe  Lake  woul result. 


-  Fi  vil  Iivrlnee.r 
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n.  K.  WATS  RESOURCES  BOARD 
Concord,  K.  H.  03301 
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DA]'!  SAFETY  IKSFEOTIOK  REPORT  FORM 

Tcwr :  _ gf-<ifhan _  Daa  Humber: _ 75.CI _ 

Inspected  by:  Robert  B.  Chamberlin  Date:  _ June  14  1973 

local  nans  of  dan  or  water  body: _ Lake  Ossloee _ 

Owner: _ Central  Maine  Power  Address:  9  Green  St.  .  Augusta.  Me 

Owner  was /was  not  interviewed  during  inspection. 


Drainage  Area: 

357.2 

sq.  mi 

.  Stream:  Ossioee  River 

Pond  Area: 

3100 

Acre.  Storage  12,300  Ac-?t- 

Max.  Head_ 

15 _ Ft. 

Foundation: 

Type, 

* 

Seepage  present  at  toe  ■ 

-  Yes/Eo, _ 

Spillway: 

Type 

Concrete 

Freeboard  o.’er  pern,  crest: 

5' 

Width  45  +  35 

+  6  cate. 

Flashboard  height 

3  3" 

* 

Max. 

Capacity 

turns 

955  c.f.s. 

Embankment: 

Type 

> 

Cover  Width 

Up  stream  slope 

to  1;  Downstream  slope 

to 

Abut cent 8: 

Type, 

Stone 

Condition:  Good.  Fair, 

Poor 

Gates  or  Pond  Drain:  Site  4'  x  5'  Capacity _ Type  $Iice _ 

Lifting  apparatus _ Housed _ Operational  condition  rood 

Changes  since  construction  or  last  inspection: _ One  gate  stilt  not  on°-able. 

Concrete  on  downstrean  side  of  gate  house  piers  chipped  and  eroded.  Flashhoards 
in  drop  stanchions  or.  main  spillway.  Hose  stones  missing  from  sbutaents  of  gate  housi 

BcMsatream  development: _ _ _ _ _ 

This  das  would/would  not  be  a  menace  if  it  failed. 

Suggested  reinspection  date:  _ _ 


.✓lx. 


WILLIAM  0.  SKTLTOM.  CHAIKMAM 
Wiluam  F.  Wmah.  Fftccourr 

ClOHO*  0.  WILUAM*.  CXSCV77VC  VlC*-F*C*IDtXT 
HAROLD  O.  JtNNUHW.  TKASUACH 


Qeneral  Qffuxj 
S&ufuita,i/{{cuM.e 


Auga3fc  5,  1952 


Hr.  Francis  Hoore,  Civil  Engineer 
Stats  Water  Resource  Board 
Concord,  H.H. 

Dear  Hr.  Moors: 


Enclosed  please  Find  discharge 
curve  For  spillway  and  gats  openings  at  Great 
Ossipee  Lake.  We  appreciate  your  patience  dur¬ 
ing  the  time  it  has  taken  to  assemble  the  nec¬ 
essary  data  for  these  curves.  IF  we  can  be  of 
Further  service,  please  do  not  hesitate  to  call. 

Very  truly  yours, 

CHIRAL  MADE  POWER  COHPAHT 

By  !■  sAr  Y* - - -  . 

y  J.  A.  Perry  / 

Chief  Load  Dispatcher 

JAP/LK 

Eac. 


( 


B-13 


3- ‘/■si 


B-14 


APPENDIX  C 

SELECTED  PHOTOGRAPHS 


-  y  3  ^ 

^  ^  2)  ‘>/i 

^  ^  ^  v> 


HEAO  WORKS 


Xj  DAM  ?}  >>JS& 

*  ^  0o  *: \  » 

a  y  ^  Jg 

DIRT  KCAC _ _  h. 

—  "«-  r  j  \"f 

TO  ROUTE  2  5  w  .  ^  CK. 

•V^  ^  *>  £ 

y  £•  =/  •■  r  t/ 


USGS 

406 


V  Lv 


.  -■V  O  ■ 


y> * 

/*V 

t^r.,  VA 

r  o1 

W  ^  ‘ 

\  C-.\>  f 

\  VJ  ' 


so , y 

/  *  ^ 


8FRRY  BAY  DAM 


C.’^  ®  •/%  S/  3 

v?  yj  ^  y  ;.  •) 

>  .  \  -V*  ^  ^ 


>  c  -  w  V.y 
i  y  'A  O’-' 


7  „ 

f  *  n> 

W  W 


*>  \j>  y  ,v'  ;w  .r  <4*  * 

v. )  j  y  y;  o  <s  < 

VU  ^  L/  vO\  3 

X-  C  °  \ 

>  Ov  /o  ^  r  *?>'A 

f/';  ^  v  o  y  ^  U  S 

-'■  ^  'J  t-  ^  o  'A  .x,? 

•=■  i>,y*yi  r’{\ 

*>  ^  y,x » 

c ^ ^  .y.,  % 


v  "A  ^ 

#^/  <i?  U  ^ 

*f  /,  *  c.y 

y!  Jy  y 

1®/  .'icO 
1 »!  *> v  r 

r'i’ ,  t? 

■  ••  ^  O 

O  £■  Si> 

iV-5*c 

I  't\o  y  £'  ’ 

y  y  n 

\?  /?>  ,.':}  • 

w  -  W  *>  T 


NOTE- 


^  ^  , 
<L  y 


,  -  .  > 
.u&  / 


'W  v 

*tc  o  e . 

■  /"  r-  / 
v  ^  ^  ^ 
A  ? 

r 


TWO  BRANCHES  OF  RIVER 
REJOIN  1000  FEET  DOWN¬ 
STREAM  OF  DAMS. 


OVERVIEW  PHOTOS 


APPENDIX  c  photos 


ASS0C,!N&  U.SARMY  ENGINEER  OIV  NEW  ENGLAI'ID 
GEOTECHNICAL  CONSULTANTS  CORPS  OF  ENGINEERS 

NEWTON  UPPER  FALLS,  MASS. _ _ WALTHAM,  M*k _ 

NATIONAL  PROGRAM  OF  INSPECTION  OF  NON-FED  DAM!:  , 

LOCATION  AND  ORIENTATION 
OF  PHOTOS 


g\  HEAO  WORKS  DAM 
w  BERRY  SAY  DAM 

i\ — — 


NEW  HAMPSHIRE 


SCALE  I  "  W  ioq" 

I  SEPT  1978 


1.  Berry  Bay  Dam  -  View  of  seepage  at 
right  abutment 


2.  Berry  Bay  Dam  -  View  of  deteriorated 
concrete  spillway 


Head  Works  Dam  -  View  of  central  pier  and 
left  endwall  showing  deteriorated  concrete 


4.  Head  Works  Dam  -  View  of  downstream  channel 
showing  overhanging  trees 
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HYDRAULIC/HYDROLOGIC  COMPUTATIONS 
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DRAINAGE  AREA  DELINEATION 
OSS I  PEE  LAKE  DAMS 
DRAINAGE  AREA  =  357  SQ.MI 
SCALE  1:250,000 
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